Recent evidence suggests that infants possess a rudimentary sensitivity to fairness: Infants expect resources to be distributed fairly and equally, and prefer individuals that distribute resources fairly over those that do so unfairly. The goal of this work was to determine whether infants' evaluations of fair and unfair individuals also includes an understanding that fair individuals are worthy of praise and unfair individuals are worthy of admonishment. After watching individuals distribute goods fairly or unfairly to recipients, 15-month-old (Experiments 1 and 2) and 13-month-old (Experiment 3) infants took part in a test phase in which they saw only the distributors' faces accompanied by praise or admonishment. Across all experiments, infants differentially shifted their visual attention to images of the fair and unfair distributors as a function of the accompanying praise or admonishment, although the direction in which they did so varied by age. Thus, by the start of the second year of life, infants appear to perceive fair individuals as morally praiseworthy and unfair individuals as morally blameworthy.
surprisingly then, a burgeoning body of literature has investigated the origins and development of moral evaluations. This work has provided evidence that, by at least the preschool years, children make moral evaluations. Preschool-aged children distinguish moral norms from conventional norms and selectively express that moral transgressions are wrong (Nucci & Nucci, 1982; Nucci & Turiel, 1978; Smetana, 1981; Turiel, 1983) , and protest (e.g., "No, you're not supposed to do that") against actors who violate moral norms of harm (Vaish, Missana, & Tomasello, 2011) , property rights (Rossano, Rakoczy, & Tomasello, 2011) , and fairness (LoBue, Nishida, Chiong, DeLoache, & Haidt, 2011) . Children of this age also intervene in cases of moral violations by tattling (Vaish et al., 2011) and enacting punishment on moral transgressors (Kenward & Osth, 2012) .
Recently, there has been a push to identify the earliest emergence of sociomoral evaluations, and in particular, to determine whether sociomoral evaluations can be traced back to infancy. Much of the research on early moral responses comes from the domain of comfort/harm. Early work demonstrated that infants may categorize events based on their underlying positive or negative valence, viewing caressing and helping events as belonging to the same category and hitting and hindering as belonging to a separate category (Premack & Premack, 1997) .
1 More recent work has established that after seeing events that depict helping agents or outcomes (e.g., one agent helping another agent achieve a goal) or hindering agents or outcomes (e.g., one agent hindering another agent from achieving a goal), infants form expectations of subsequent thirdparty interactions, expecting agents to approach other agents on the basis of whether they previously helped or harmed (Hamlin, Wynn, & Bloom, 2007; Kuhlmeier, Wynn, & Bloom, 2003) . Critically, infants also show social preferences on the basis of such events, systematically preferring helpers to hinderers, as well as helpers to neutral agents, and neutral agents to hinderers (for a review see Hamlin, 2013) . These findings, particularly those demonstrating infants' preferences for helping agents, are consistent with the possibility that infants make sociomoral evaluations in this domain (Buon et al., 2014; Hamlin, 2013 Hamlin, , 2014 Hamlin, Wynn, & Bloom, 2010; Hamlin, Wynn, Bloom, & Mahajan, 2011; Hamlin et al., 2007) . However, an alternative to this possibility is that infants' responses on these tasks are driven by underlying affiliative preferences (e.g., a perception that the target agent possesses characteristics that are desirable in a social partner) rather than a recognition or understanding that a given target agent either abides by or transgresses moral norms or principles (Baillargeon et al., 2015) .
The current paper sought to investigate infants' sociomoral evaluations in another domain: the domain of fairness. Past work suggests that 3-year-old children perceive individuals who equally distribute resources in a collaborative context as being nicer (Ng, Heyman, & Barner, 2011) and share more resources with individuals who previously shared compared to individuals who did not share (Olson & Spelke, 2008) , suggesting that they evaluated such behaviors as being positive or good. Recent research with infants suggests that they also possess a nascent sensitivity to fairness. Specifically, by the second year of life, infants appear to expect goods and resources to be distributed equally to recipients (Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, Baillargeon, & Premack, 2012; Sommerville, Schmidt, Yun, & Burns, 2013) and prefer individuals who abide by this norm over individuals who violate this norm (Burns & Sommerville, 2014; Geraci & Surian, 2011) .
While these paradigms provide clear evidence that infants both detect violations to fairness, and form affiliative preferences on the basis of whether an individual acts fairly or not, we do not yet know whether infants' evaluations of fair and unfair behavior incorporate notions of reward and punishment in a manner similar to adults' sociomoral evaluations (Dawes, Fowler, Johnson, McElreath, & Smirnov, 2007; Johnson, Dawes, Fowler, McElreath, & Smirnov, 2009) .
Some existing work has attempted to directly investigate whether infants expect fair and unfair behaviors to be met with reward and punishment, respectively. In one study, 10-month-old infants look longer to events in which an agent gives an object to a previously unfair distributor versus a previously fair distributor (Meristo & Surian, 2013) . In a subsequent study, 10-month-old infants looked longer to events in which antisocial actions (i.e., taking a toy away or hitting behavior) were directed at a previously unfair distributor versus a previously fair distributor (Meristo & Surian, 2014) . Based on these findings, the authors argued that infants recognize that fair behaviors should be met with rewards and unfair behaviors with punishment. However, because both of these studies revealed that infants show enhanced attention to test events that are directed toward an unfair agent (note that a control condition found equivalent looking to events in the vicinity of the fair and unfair actor but these events may have been too ambiguous for infants to process them as agent-directed), these results may reflect that infants possess affiliative expectations (i.e., they do not expect a third-party agent to approach an unfair agent) rather than particular expectations that fair behaviors or individuals should be rewarded and unfair behaviors or individuals should be punished (see Baillargeon et al., 2015 , for a more general discussion of the distinction between affiliative preferences and sociomoral evaluations).
In the current paper, we sought to directly investigate whether infants perceive fair behavior and individuals as worthy of praise and unfair behavior as worthy of punishment or admonishment. To do so, we first needed to develop an appropriate paradigm for asking this question. Thus, we created a paradigm that would allow us to test whether infants associate praise and admonishment with individuals based on their previously fair or unfair behavior. Similar types of methods are quite prevalent within social psychology as a means to understand how both children and adults evaluate social stimuli (Baron & Banaji, 2006; Fazio, Jackson, Dunton, & Williams, 1995; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Greenwald & Banaji, 1995; Greenwald, McGhee, & Schwartz, 1998; Payne, Cheng, Govorun, & Stewart, 2005) .
We investigated whether infants associate statements of praise and statements of admonishment with fair and unfair individuals using a novel looking-time paradigm that we dubbed the "Valence Association Task" (henceforth VAT). The VAT included two phases: a distribution phase and a test phase. During the distribution phase, infants viewed a thirdparty distribution task in which one distributor divided resources equally (i.e., fairly) and another distributor divided resources unequally (i.e., unfairly) to two recipients. During the test phase, infants were simultaneously presented with images of only the faces of the fair and unfair distributors while hearing accompanying statements of praise or admonishment. If infants associate praise and admonishment with fair and unfair individuals, respectively, we expected that they would differentially shift their visual attention to the images of the fair and unfair distributors as a function of the accompanying praise or admonishment stimuli.
The VAT shares structural features with classic intermodal perception paradigms (Spelke, 1979) . In intermodal paradigms, infants are presented with a stimulus through one sensory modality (e.g., an audio soundtrack of a woman speaking) while being simultaneously presented with both a matching (e.g., a video of a woman's face) and mismatching stimuli (e.g., a video of a man's face) from a different sensory modality (e.g., WalkerAndrews, Bahrick, Raglioni, & Diaz, 1991) . Systematic visual preferences for either the matching or mismatching stimuli, versus random attention to either image, provide evidence for intermodal perception.
Structurally, the VAT is similar to these intermodal paradigms: After seeing one distributor perform a fair distribution, and another distributor perform an unfair distribution, infants are simultaneously presented with images of both distributors with accompanying vocal stimuli, and infants' 4 DESCHAMPS, EASON, & SOMMERVILLE visual attention to the faces of the distributors is measured. Importantly, however, the VAT also differs from intermodal paradigms in a number of ways. First, classic intermodal paradigms measure sensitivity to invariant properties (properties that always go together) between intermodal stimuli such as the temporal sound and visual motion of a bouncing ball (Spelke, 1979) . Praise and admonishment, by comparison, are not uniquely linked to fair and unfair distributors or distributions. Second, intermodal paradigms measure infants' recognition of links between sensory and perceptual experiences (e.g., audition and vision), and the question is whether infants recognize the perceptual or sensory equivalence (that both sensory experiences refer to the same object). By contrast, the VAT tests infants' conceptual associations; specifically, whether infants associate certain individuals, and their social behavior, with praise and admonishment. Most studies (but not all, see Flom, Whipple, & Hyde, 2009; HoustonPrice & Nakai, 2004; Streri & Spelke, 1988) on intermodal perception have revealed that infants look longer to the matching stimulus. In our study, however, given that our novel paradigm shares structural features with intermodal methods, but also differs in important ways, we had no a priori predictions about the directional shift in visual attention we should expect if infants associate praise and admonishment with fair and unfair individuals. On the one hand, if infants form such associations, they may show a matching effect (i.e., longer looking to the fair distributor while hearing praise and/or longer looking to the unfair distributor while hearing admonishment) because their looking behavior is driven by a tendency to look to conceptually congruent (or familiar) stimuli. On the other hand, infants may show a mismatching effect (i.e., longer looking to the unfair distributor while hearing praise and/or longer looking to the fair distributor while hearing admonishment) if their looking is driven by a tendency to detect, and attend to, incongruent (or novel) stimuli. Regardless, we predicted that if infants do associate praise and admonishment with fair and unfair actions and individuals, they should differentially shift their visual attention to the fair and unfair distributors to the degree that the accompanying stimuli were either congruent or incongruent with those associations.
EXPERIMENT 1
In Experiment 1, 15-month-old infants participated in the VAT. Fifteenmonth-old infants discriminate fair and unfair outcomes, expect goods to be distributed fairly (Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sommerville et al., 2013) , and show affiliative preference for fair INFANTS' FAIRNESS EVALUATIONS versus unfair individuals (Burns & Sommerville, 2014; Geraci & Surian, 2011) . Therefore, we investigated whether infants at this age associate praise and admonishment with fair and unfair individuals. During the distribution phase, infants viewed four video-recorded distribution episodes, two fair distributions and two unfair distributions, in alternating order. During the test phase, infants heard praise (praise condition) or they heard admonishment (admonishment condition). If 15-month-old infants associate praise and admonishment with fair and unfair distributors, respectively, we predicted that they would differentially shift their attention to the fair and unfair distributors as a function of hearing praise or admonishment stimuli.
Method

Participants
Thirty-six 15-month-old infants participated in the experiment (22 girls; mean age: 15 months, 2 days; range: 14 months, 25 days to 15 months, 14 days). Of these infants, 26 identified as Caucasian, 6 as mixed race, 1 as Black/African American, and 3 selected "other" (among a list that included the former as well as Asian/Pacific Islander, Hispanic, and Native American). All infants were full term and typically developing. Participants were recruited from a database of parents who volunteered to participate in research at a large research institution in the Pacific Northwest. Five additional infants participated, but were excluded due to fussiness (n = 3), experimental error (n = 1), and because both a primary and reliability coder confirmed that the infant (n = 1) failed to look at both images during the pretrial phase. 
Stimuli and materials
The distribution phase used video-recorded distribution episodes (described below). The props used in each episode were Graham crackers, white plates, and a transparent bowl. The distribution monitor was 51.5 cm. For the test phase, still images of each distributor's face were created and placed against a black background. The images were 23 cm tall and were displayed during the pretrial, test trial, and post-trial on two 48-cm monitors that flanked the central monitor. Audio-recordings were created using the voice of a female actress, not involved in the distribution episodes, saying a string of seven consecutive praise statements spoken with positive vocal affect (e.g., "She's a good girl," "She did a good job"; praise condition) or seven consecutive admonishment statements spoken with negative vocal affect (e.g., "She's a bad girl," "She did a bad job"; admonishment condition). Each string of statements lasted 20 sec.
Procedure
Infants were randomly assigned to either the praise condition or the admonishment condition. Across conditions, the pretrial and post-trial were identical; it was only the test trial that differed. The physical set-up of the experiment consisted of a central monitor with two flanking monitors (one on the left side of the central monitor and the other on the right side of the central monitor). Throughout the procedure, infants were seated on a caregiver's lap, approximately 81 cm from the central monitor, equidistant from the flanking monitors. Caregivers were instructed to close their eyes and maintain a neutral facial expression for the duration of the procedure to avoid influencing the infant during the procedure. The primary experimenter confirmed compliance with these instructions throughout the procedure.
Distribution phase. Participants watched four consecutive distribution episodes (adapted from Schmidt & Sommerville, 2011) on the central monitor. In each distribution episode, three female actors were seated at a table. One actor (the distributor) had a transparent bowl containing crackers. The two other actors (the recipients) were seated on either side of the distributor, and each had a single empty plate in front of her. At the beginning of each distribution video, the distributor greeted the infant and each recipient. Next, the distributor lifted the bowl with a positive vocal expression ("Yummy"). Both recipients simultaneously pushed their plates toward the distributor and said, "Please". The distributor distributed the crackers to the recipients, one recipient at a time, by placing a single handful of crackers (i.e., all crackers at once) on each plate and saying, "Here". The distributor always started by distributing crackers to the recipient on her left. Each distribution episode lasted for 28 sec.
For two episodes, the distributor distributed the crackers equally (henceforth, the fair distributor); for the other two episodes, a second distributor distributed the crackers unequally (henceforth, the unfair distributor). Fair and unfair distributions occurred in alternating order. In the fair episodes, the distributor equally distributed two crackers to each recipient (2:2; first fair episode) and then three crackers to each recipient (3:3; second fair episode). In the unfair episodes, a different distributor unequally distributed three crackers to one recipient and one cracker to the other recipient (3:1; first unfair episode) and then five crackers to one recipient and one to the other recipient (5:1; second unfair episode). The recipient that was advantaged in the two unfair distribution episodes was consistent across those episodes. Furthermore, the identity of the fair (and unfair) distributor and the order of fair (and unfair) distributions were counterbalanced across all infants. At the end of each episode, the distributor lifted the now-empty bowl and said, "All gone". Infants then saw a still-frame image of the outcome for 5 sec to ensure that they encoded each outcome. Then, the monitor went black for 4 sec until the next distribution episode began. In this experiment, and all subsequent experiments, the primary experimenter ascertained that all infants attended to all distribution episodes.
Test phase. The test phase was composed of a pretrial to allow infants time to encode the location of the distributors faces and to ensure baseline attention to the distributors did not vary by condition, a test trial to measure whether infants would shift their attention as a function of the nature of the vocal stimuli, and a post-trial to determine whether attention would return to baseline levels.
Pretrial. During the pretrial, infants were simultaneously presented with the faces of the fair and unfair distributors, 122 cm apart, on the flanking monitors (one face per side) for 10 sec, while the center monitor was black. The locations of the fair and unfair distributors (e.g., fair on the monitor to the infant's right) were counterbalanced across all infants.
Test Trial. The test trial followed directly after the pretrial. Images of the distributors faces remained in the same locations as in the pretrial, while either the Praise (for infants in the praise condition) or the Admonishment stimuli (for infants in the admonishment condition; see Stimuli and Materials) emanated from a central speaker, equidistant between the two images. The test trial lasted for 20 sec.
Post-trial. Immediately following the test trial, once the vocal stimuli ceased, the faces of both distributors remained in the same location for 5 sec.
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Coding and analysis
A primary trained coder, who was unaware of the locations (left or right monitor) and the identities (fair and unfair) of the distributors, coded, from video, infants' duration looking to the left monitor and the right monitor during the pretrial, test trial, and post-trial using a computer-based program (JHab; Casstevens, 2007) . Another trained reliability coder, unaware of the locations (left or right monitor) and the identities (fair and unfair) of the distributors, independently coded all infants and all trials. Looking times from the primary coder and reliability coder were highly correlated, r(214) = .98, p < .001. All subsequent analyses use the primary coder's looking times, yet all results remain unchanged if using the reliability coder's data.
Looking times were then converted to proportion scores, such that larger proportions reflect looking longer to the unfair distributor (for similar conversion of raw looking time to proportion scores see Skerry, Carey, & Spelke, 2013) . Mean proportion scores looking to the unfair distributor during the pretrial and during the post-trial were compared to chance (.50). Additionally, mean proportion scores looking to the unfair distributor between conditions were compared using a two-tailed independentsamples t-test. For the test trial, mean proportion scores looking to the unfair distributor in each condition were compared using a two-tailed independent-samples t-test. Mean proportion scores looking to the unfair distributor in each condition were then compared to chance (.50) using a one-sample t-test.
Results
Preliminary analyses found no effect of fair (or unfair) actor identity, actor location (right or left), or distribution order; therefore, all future analyses collapsed across these factors.
During the pretrial, infants' proportion of looking to the unfair distributor did not differ from chance, one-sample t(35) = .22, p = .83. Infants' looking to the unfair actor during the pretrial did not differ according to condition, independent samples t(34) = 1.41, p = .17.
Of central interest was infants' looking during the test trial. As shown in Figure 1 , infants in the praise condition spent a greater proportion of their time looking at the unfair distributor (M = .59, SE = .03) than infants in the admonishment condition (M = .42, SE = .04), t(34) = 2.50, p = .02, d = .83. In the praise condition, infants looked to the unfair distributor significantly above chance, one-sample t(17) = 2.19, p = .04, During the post-trial, infants' proportion of looking to the unfair distributor did not differ from chance, one-sample t(34) = .16, p = .87, nor Figure 1 Proportion looking to the unfair distributor in the praise and admonishment conditions of Experiment 1 (15-month-old infants). Error bars represent AE 1 SE. *p < .05. 3 For all three experiments, we also analyzed the data using raw looking times (with outlier looking times that were AE2.5 SD removed); for Experiment 1, n = 3; for Experiment 2, n = 0; For Experiment 3, n = 2). 2 (Distributor: Fair versus Unfair) 9 2 (Condition: Praise versus Admonishment) ANOVAs and follow-up t-tests revealed an identical pattern of findings as the proportion scores. In Experiment 1, there was a significant Distributor 9 Condition interaction, F(1,31) = 4.57, p = .04, g 2 partial = .129. Infants in the praise condition looked longer at the unfair distributor (M = 5.64, SE = .56) than the fair distributor (M = 4.02, SE = .50), t(15) = 2.25, p = .04, d = .56; infants in the admonishment condition did not differ significantly in their looking times to the unfair (M = 4.01, SE = .54) and fair distributors (M = 4.97, SE = .59), t(15) = 1.01, p = .33, d = .24. In Experiment 2, there was a significant Distributor 9 Condition interaction, F(1,21) = 7.60, p = .012, g 2 partial = .266. Infants looked longer to the unfair distributor (M = 3.88, SE = .50) than the fair distributor (M = 2.22, SE = .33) during Praise trials, t(21) = 3.89, p = .003, d = .72; during the Admonishment trials infants did not differ in their looking times to the unfair (M = 2.81, SE = .45) and fair distributors (M = 2.67, SE = .38), t(21) = .305, p = .76, d = .07. In Experiment 3, there was a significant Distributor 9 Condition interaction, F(1,32) = 10.64, p = .003, g 2 partial = .249. Specifically, infants in the admonishment condition looked longer at the unfair distributor (M = 8.55, SE = .79) than the fair distributor (M = 5.10, SE = .60), t(16) = 3.01, p = .008, d = .73. Infants in the praise condition did not significantly differ in their looking to the unfair (M = 4.82, SE = .64) and fair distributors (M = 7.30, SE = 1.03), t(16) = 1.76, p = .10, d = .43.
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Discussion
In Experiment 1, 15-month-old infants differentially attended to the fair and unfair distributors as a function of accompanying praise or admonishment. Critically, infants' attention to the fair and unfair distributors did not differ during the pretrial or during the post-trial, suggesting that infants' differential attention to the fair and unfair distributors during the test trial was the result of the accompanying praise and admonishment stimuli. This pattern of results suggests that 15-month-old infants associate praise and admonishment with fair and unfair individuals using a third-party distribution task. An asymmetry in visual attention was also found: Infants in the praise condition looked longer to the unfair distributor, but infants in the admonishment condition did not differ in duration looking to the distributors. We will return to this issue in the General Discussion.
EXPERIMENT 2
The goal of Experiment 2 was to test the robustness of the effect found in Experiment 1 using a within-subjects design. Specifically, we sought to replicate and extend the findings of Experiment 1 by testing infants under more challenging conditions. Infants watched a live distribution phase and then took part in the test phase after an intervening delay. These manipulations allowed us to address important questions regarding the nature of the effect found in Experiment 1. First, past research suggests that infants' learning is often context specific (see, for example, Sommerville & Crane, 2009) ; thus, by testing whether infants can transfer what they have learned from a live distribution phase to digitized images in the test phase, we can investigate the extent to which the effect is context general versus context specific. Critically, this manipulation also speaks to the issue of the degree to which positive and negative associations may guide infants' evaluations in the real world, as it is common for infants to (re)encounter individuals across contexts. Second, testing whether infants' associations withstand a delay provides critical information regarding whether such associations are relatively short-lived or more long-standing.
Method
Participants Twenty-two 15-month-old infants participated in the experiment (13 boys; mean age: 15 months, 9 days; range: 14 months, 24 days to 15 months, 28 days). Of these infants, 21 identified as Caucasian, and 1 chose not to report. All infants were full term and typically developing. Participants were recruited from a database of parents who volunteered to participate in research at a large research institution in the Pacific Northwest. Two additional infants were tested, but were excluded due to not meeting a preset minimum looking time criteria (see Footnote 1; n = 1) or if the infant did not complete at least one trial pair (see Footnote 1; n = 1).
Infants in the current sample overlapped with infants tested in the CF/ CUF condition of Burns and Sommerville (2014) . Infants in both studies viewed the live distribution phase as described in the current paper and in Burns and Sommerville (2014) , followed by affiliation trials in which they could select between the fair and unfair distributor who were performing identical behaviors (described and reported in Burns & Sommerville, 2014) . Then, infants participated in the test phase of the Valence Association Task (unique to the current study). In the current experiment, no aspects of infants' performance on the VAT were related to their performance in the affiliation trials reported in Burns and Sommerville (2014) , supporting the idea that affiliative preferences may be different than the ability to recognize fair behavior as praiseworthy and unfair behavior as worthy of admonishment (see Baillargeon et al., 2015) . Moreover, infants' performance on the VAT in Experiment 2 was also unrelated to the length of delay (described below) between the distribution phase and test phase of the VAT.
Stimuli and materials
The props used during the live distribution episodes were green toy frogs, yellow Lego blocks, a transparent toy container, white plates, and opaque plate lids. For the test phase, still images of the distributors were created in the same manner as in Experiment 1. The audio-recordings of vocal stimuli were the same as in Experiment 1.
Procedure
Infants in Experiment 2 viewed live distributions during the distribution phase. During the test phase, infants participated in one pretrial to measure baseline visual attention to the distributors, four test trials (two Praise and
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DESCHAMPS, EASON, & SOMMERVILLE two Admonishment in alternating order) to measure visual attention to the distributors as a function of accompanying praise and admonishment, and three intertrial intervals to prevent visual attention from being influenced by the previous trial. For the live distribution phase, infants were seated on a caregiver's lap approximately 60 cm from the display table. The caregiver was instructed to gaze neutrally at the top of the infant's head and to avoid interacting with their infant during the procedure. For the test phase, infants were moved to a different testing room and were seated on a caregiver's lap approximately 81 cm from the central monitor, equidistant from the flanking monitors. Caregivers were given the same instructions as in the distribution phase. The primary experimenter confirmed compliance with these instructions throughout the procedure.
Distribution phase. Infants in Experiment 2 viewed four live distribution episodes. A total of four well-trained female actors (different from those in Experiment 1) performed in the live distribution episodes. Two actors served as the distributors (one as the fair distributor, the other as the unfair distributor; see below), and two actors served as the recipients. In the fair episodes, the (fair) distributor distributed toy frogs (first fair distribution episode) and then Lego blocks (second fair distribution episode) equally (2:2) to the two recipients. In the unfair episodes, the (unfair) distributor distributed toy frogs (first unfair distribution episode) and then Lego blocks (second unfair distribution episode) unequally (3:1). Each distribution episode was 85 sec. Across the unfair distribution episodes, the identity of the advantaged recipient (the one who received 3 toys) remained constant. Distribution-type (fair and unfair) occurred in alternating order. Furthermore, the distribution-type order (i.e., fair episode first or unfair episode first) and the identity of the fair (and unfair) distributor were counterbalanced across all infants. For further details of the live distribution phase, see Burns and Sommerville (2014) .
Between the distribution phase and the test phase, infants participated in the range of unrelated tasks (see Burns & Sommerville, 2014) , which created an average delay of 13 min (range: 9 min, 14 sec to 20 min, 3 sec) between the distribution phase and the test phase of the VAT.
Test phase
Pretrial. The pretrial followed the same structure as in Experiment 1.
Test Trials. There were four test trials (two Praise and two Admonishment). The structure of each test trial was the same as in Experiment 1. Praise and Admonishment test trials occurred in alternating order. The trial type that came first and the starting locations of the distributors' faces (e.g., fair on the monitor to the infant's right) were counterbalanced across all infants. After the second test trial, the faces of the distributors switched monitors.
Intertrial Intervals. There were three intertrial intervals. Two 5-sec intertrial intervals separated the first from the second test trial and the third from the fourth test trial to prevent visual attention from being influenced by the previous trial. Following the second test trial, the location of the distributors' faces switched sides. Therefore, between the second and third test trials, a 10-sec intertrial interval was used, again to prevent visual attention from being influenced by the previous trial and also to allow time for infants to encode the new locations of each distributor. During all intertrials, the faces of the distributors remained on-screen with no vocal stimuli.
Coding and analysis
A primary trained coder, unaware of the locations (left or right monitor) and the identities (fair and unfair) of the distributors, coded, from video, infants' duration looking to the left monitor and the right monitor during the pretrial and test trials using a computer-based program (JHab; Casstevens, 2007) . Another trained reliability coder, unaware of the locations (left or right monitor) and the identities (fair and unfair) of the distributors, independently coded all infants and all trials. Looking times from the primary coder and reliability coder were highly correlated, r(354) = .97, p < .001. All subsequent analyses use the primary coder's looking times, yet all results remain unchanged if using the reliability coder's data.
As in Experiment 1, looking times were then converted to proportion scores, such that larger proportions reflect looking longer to the unfair distributor. For infants who completed all four trials (n = 18), proportion scores were averaged over the two trial types. For infants who only completed one trial pair (i.e., one Praise and one Admonishment; n = 4), proportion scores for those single trials were used. A two-tailed, pairedsample t-test was used to compare mean proportions of looking to the unfair distributor as a function of trial type. One-sample t-tests were carried out to compare mean proportion of looking to the unfair distributor in each trial type to chance (.50).
Results
Preliminary analyses found no effect of fair (or unfair) actor identity, actor location (right or left), distribution order, or test trial order; therefore, all future analyses collapsed across these factors.
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Infants did not show a baseline preference for looking to the fair or unfair distributor prior to the first test trial. During the pretrial, infants looked equally to both distributors, t(20) = 1.42, p = .17.
5
Of central interest was whether infants would differentially shift their attention to the distributors as a function of trial type during the test trials. As shown in Figure 2 , infants spent a greater proportion of their time attending to the unfair distributor during Praise trials (M = .62, SE = .03) than Admonishment trials (M = .47, SE = .04), t(21) = 2.48, p = .02, d = .53. In the Praise trials, infants looked to the unfair distributor significantly above chance, one-sample t(21) = 3.65, p = .002, d = .78. However, looking in the admonishment condition did not differ from chance, one-sample t(21) = .58, p = .57, d = .12. See Table 1 for mean proportion looking to the unfair distributor in all four individual test trials.
Discussion
In Experiment 2, as in Experiment 1, 15-month-old infants differentially shifted their attention to the fair and unfair distributors as a function of trial type across both Praise and Admonishment test trials. Critically, infants did not differ in baseline looking to the fair and unfair distributors during the pretrial, suggesting that differential attention to the fair and unfair distributors during the test trials were the result of the accompanying praise and admonishment stimuli. Furthermore, the current finding that infants looked proportionately longer to the unfair distributor while hearing praise, but did not look longer to the fair distributor while hearing admonishment, replicates the asymmetry found in Experiment 1.
Of critical importance, Experiment 2 replicated the finding of Experiment 1 under more challenging conditions. In a within-subjects design, infants differentially shifted their attention to fair and unfair distributors across both Praise and Admonishment trials following a temporal delay. This suggests that infants' associations are not fleeting but can withstand at least a 13-min delay; future research can address the bounds of these associations. Moreover, infants associations extended from live events to digitized images. These findings suggest that beyond the controlled conditions of the laboratory, infants likely form (and may potentially use) positive and negative associations, or notions of praise and admonishment, with fair and unfair individuals in the real world.
EXPERIMENT 3
The goal of Experiment 3 was to investigate whether younger infants also associate praise and admonishment with fair and unfair individuals. Recent evidence suggests that the onset of group level sensitivity to fairness norms may emerge between 9 and 12 months of age (Ziv & Sommerville, under review) . Thus, we tested 13-month-old infants in Experiment 3. In addition to revealing the potential origins of the development of sociomoral evaluations, testing infants at this age allows us to begin to identify whether infants' evaluations and the ability to discriminate fair versus unfair outcomes follow similar or different developmental trajectories. Infants in Experiment 3 viewed a video-recorded distribution phase and then participated in a test phase similar to that of Experiment 1. If 13-monthold infants also associate praise and admonishment with fair and unfair distributors, we expected them to differentially shift their attention to the images of the fair and unfair distributors as a function of accompanying praise or admonishment. However, due to previous reports of age-related changes in the direction of infants' looking preferences (e.g., Ferry, Hespos, & Waxman, 2013; Houston-Price & Nakai, 2004) , we did not have a prediction regarding the direction in which 13-month-olds would shift their attention.
Method
Participants
Thirty-six 13-month-old infants participated in the experiment (19 girls; mean age: 12 months, 28 days; range: 12 months, 18 days to 13 months, 13 days). Of these infants, 24 identified as Caucasian, 6 as Multiracial, 3 as Asian/Pacific Islander, 1 as Hispanic, and 2 chose not to report. All infants were full term and typically developing. Participants were recruited from a database of parents who volunteered to participate in research at a large research institution in the Pacific Northwest. An additional five infants were tested, but were excluded from the final sample due to fussiness.
Stimuli and materials
The video-recorded distribution episodes were the same as in Experiment 1 except that they were presented to the infant on a projector screen. For the test phase, still images of the fair and unfair distributors were the same as in Experiment 1 except that they were presented to the infant on a projector screen. Vocal stimuli were the same as in Experiment 1 and emanated from a central speaker directly behind the projector screen, equidistant from the images of the distributors' faces, during the test trial.
Procedure
The procedure of Experiment 3 was similar to that of Experiment 1. In Experiment 3, infants were seated on a caregiver's lap approximately 74 cm from the center of a white projector screen for the duration of procedure.
Distribution phase. Infants viewed the same four distribution episodes as in Experiment 1, except these episodes were presented on the center of a white projector screen.
Test phase. Infants were randomly assigned to either the praise condition or the admonishment condition. Aside from the use of the projector screen and a modified post-trial, the test phase was identical to Experiment 1.
Pretrial. The pretrial was the same as in Experiment 1. Test Trial. The test trial was the same as in Experiment 1. Post-trial. During the post-trial, the distributors faces were presented in the same locations as in the pretrial and test trial; however, the post-trial in the current experiment lasted for 10 sec to make the pretrial and posttrial equivalent. Furthermore, prior to the post-trial, the distributors' faces temporarily disappeared and infants were presented with a central attention getter (animated xylophone) to shift infants' attention to the center before the post-trial began. Once the primary experimenter confirmed that infants' attention was centered for at least 2 sec, the post-trial began.
Coding and analysis
A primary trained coder, who was unaware of the locations (left or right side) and the identities (fair and unfair) of the distributors, coded, from video, infants' duration looking to the left image and the right image during the pretrial, test trial, and post-trial using a computer-based program (JHab; Casstevens, 2007) . Another trained reliability coder, unaware of the locations (left or right side) and the identities (fair and unfair) of the distributors, independently coded all infants and all trials. Looking times from the primary coder and reliability coder were highly correlated, r(214) = .98, p < .001. All subsequent analyses use the primary coder's looking times, yet all results remain unchanged if using the reliability coder's data.
As in Experiments 1 and 2, looking times were converted to proportion scores such that larger proportions reflect looking longer to the unfair distributor, and the same analytic approach was taken.
Results
During the pretrial, infants' proportion of looking to the unfair distributor did not differ from chance, one-sample t(35) = .32, p = .75. Infants' looking to the unfair actor during the pretrial did not differ according to condition, independent samples t(34) = .48, p = .63.
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DESCHAMPS, EASON, & SOMMERVILLE Of central interest was infants' looking during the test trial. As shown in Figure 3 , infants in the admonishment condition spent a greater proportion of their time looking at the unfair distributor (M = .60, SE = .04) than infants in the praise condition (M = .44, SE = .06), t(34) = 2.16, p = .04, d = .36. In the admonishment condition, infants looked to the unfair distributor significantly above chance, one-sample t(17) = 2.14, p = .03, d = .50. However, proportion of infant looking in the praise condition did not differ from chance, one-sample t(17) = .96, p = .35, d = .23.
During the post-trial, infants' proportion of looking to the unfair distributor did not differ from chance, one-sample t(35) = 1.45, p = .16, nor did infants looking to the unfair actor differ by condition, independent samples t(34) = 1.55, p = .13.
Additionally, we tested whether the pattern of visual attention among 13-month-old infants in the current experiment was reliably different from that of 15-month-old infants in Experiment 1. There was a significant Condition x Age Group interaction, F(1,69) = 10.92, p = .002, g 2 partial = .137. Specifically, 15-month-olds looked longer to the unfair distributor (M = .59, SE = .04) than 13-month-olds (M = .44, SE = .06) in the praise condition, t(34) = 2.04, p = .05, d = .68. Conversely, 13-montholds looked longer to the unfair distributor (M = .60, SE = .04) than 15-month-olds (M = .42, SE = .05) in the admonishment condition, t(34) = 2.62, p = .01, d = .91. 
Discussion
In Experiment 3, 13-month-old infants differentially attended to the fair and unfair distributors as a function of accompanying praise or admonishment. Critically, infants' attention to the fair and unfair distributors did not differ during the pretrial or during the post-trial suggesting that differential attention to the fair and unfair distributors during the test trial were the result of the accompanying praise and admonishment. Interestingly, whereas 15-month-old infants looked longer to the unfair distributor while hearing praise (mismatching effect), 13-month-old infants looked longer to the unfair distributor while hearing admonishment (matching effect). Furthermore, an asymmetry in visual attention during the test trial was also found. We will return to these two issues in the General Discussion. Presently, these patterns of results suggest that 13-month-old infants also differentially associate praise and admonishment with fair and unfair individuals.
GENERAL DISCUSSION
The current experiments demonstrate that both 15-and 13-month-old infants differentially associated praise and admonishment with fair and unfair individuals. In Experiment 1, using a between-subjects design, infants associated praise statements and admonishment statements with the fair and unfair distributors, respectively. Experiment 2 replicated and extended this finding using a within-subjects design, under more challenging circumstances (i.e., after a temporal delay and across presentational mediums). Experiment 3 provided evidence that 13-month-old infants also associated praise and admonishment with fair and unfair individuals. During the test phase, infants in all experiments were only presented with the faces of the distributors, and not the outcomes. Thus, infants are not merely evaluating the outcomes of distribution events; rather, these evaluations apply to the individuals producing those outcomes.
Although infants at both ages associated praise and admonishment with fair and unfair distributors, the ways in which they expressed their associations during the test differed between both ages; that is, both age groups differentially shifted their attention to the fair and unfair distributors as a function of accompanying praise and admonishment, but the direction in which they did so varied between 13 and 15 months of age. Thirteenmonth-olds showed a matching effect (i.e., they looked longer to the unfair distributor when they were presented with accompanying admonishment). Fifteen-month-old infants showed a mismatching effect (i.e., they
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DESCHAMPS, EASON, & SOMMERVILLE looked longer to the unfair distributor when they were presented with accompanying praise). This age-related shift from a matching effect to a mismatching effect of visual attention is consistent with developmental trends in infants' looking behavior under similar testing conditions. For example, Flom et al. (2009) used a similar paradigm to test infants' intermodal perception of canine facial expressions and vocalizations. They found that 6-month-olds looked longer to the canine facial expression that matched the aggressive or nonaggressive tone of the vocalizations. Conversely, 18-month-olds looked longer to the canine facial expression that mismatched the vocalizations. Similar transitions have been seen in younger infants with simpler stimuli (e.g., Ferry et al., 2013) . Given prior work suggesting that infants may shift from a familiarity preference to a novelty preference in their visual attention as a function of how well processed the stimuli is (Houston-Price & Nakai, 2004; Hunter & Ames, 1988; Roder, Bushnell, & Sasseville, 2000) , we suggest that 13-month-old infants showed a matching effect of visual attention during test because their associations (e.g., an unfair distributor is associated with admonishment) were either less well-entrenched or not as strong as those of 15-month-old infants. This suggests that there may be age-related changes between 13 and 15 months of age regarding the degree or strength of these associations of praise and admonishment with fair and unfair individuals.
6 Future work can directly investigate this possibility by (1) investigating whether 13-month-old infants, like 15-month-old infants, maintain associations after a delay, and (2) investigating whether different amounts of counter-evidence are necessary to change these associations as a function of age.
Across all three experiments, infants showed an asymmetry of visual attention to the fair and unfair distributors. Fifteen-month-old infants looked significantly longer to the unfair distributor while hearing praise, but did not look significantly longer to the fair distributor while hearing admonishment. Similarly, 13-month-old infants looked significantly longer to the unfair distributor while hearing admonishment, but did not look significantly longer to the fair distributor while hearing praise. However, even in conditions in which infants' looking did not differ significantly from chance (i.e., 15-month-old infants' attention to the fair distributor during admonishment, and 13-month-old infants' attention to the fair distributor during praise), effect size estimates revealed small-to-medium effects. Moreover, all three experiments revealed the effects of condition on infants' attention to the distributors. Therefore, this asymmetry is probably best conceived of as continuous (e.g., infants' associations were stronger in some conditions than others) rather than categorical (e.g., infants' associations were present in some conditions versus absent in other conditions).
Nevertheless, one possible explanation for this asymmetry is there is a lack of equivalence in the extent to which unfairness is viewed as blameworthy and fairness as praiseworthy; that is, unfairness is viewed as more blameworthy than fairness is praiseworthy. Thus, infants at both ages more readily associated admonishment with the unfair actor. This corresponds with findings among children and adults demonstrating that negative actions or outcomes, compared to positive actions or outcomes, are more diagnostic and have a greater influence on impression formation and moral judgment (Buon et al., 2014; Leslie, Knobe, & Cohen, 2006; Riskey & Birnbaum, 1974; Skowronski & Carlston, 1992; Vaish, Grossmann, & Woodward, 2008) . Moreover, in the domain of fairness, adults appear to treat the equal division of goods as the expected norm (Deutsch, 1975) and punish those who violate this norm (Dawes et al., 2007; Johnson et al., 2009) , suggesting that they perceive deviance from the expected norm to be more salient. Here, it may have been that infants' also perceived the unfair distribution as violating an expected norm, leading to strong associations between admonishment and unfairness and perceived fair distributions as aligning with an expected norm, leading to weaker associations between praise and fairness.
The current experiments demonstrate that infants differentially associated praise and admonishment with fair and unfair individuals. However, one alternative explanation could be that infants in our experiments were not responding to the meaning of praise and admonishment per se, but were more generally associating the positive and negative valence in which the praise and admonishment statements were spoken with the fair and unfair distributors. Future work can disentangle these possibilities by expanding the investigation of the scope of positive and negative stimuli that infants will associate with fair and unfair individuals. Critically however, both possibilities are consistent with previous findings suggesting that infants differentially evaluate prosocial and antisocial individuals.
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DESCHAMPS, EASON, & SOMMERVILLE Moreover, if infants were more generally associating the positive and negative valence of the vocal stimuli with the fair and unfair distributors, this would provide important converging evidence for previous work that has shown that infants prefer prosocial relative to antisocial individuals. Our findings would build on this prior work by providing more precise information regarding what drives these affiliative patterns. Preference patterns provide information about the relative positivity or negativity of two alternatives: Selecting A>B could signal that A is perceived as more positive than B or that A is perceived as less negative than B. To the extent to which our findings demonstrate more general associations of fair and unfair behavior with positive and negative stimuli, they suggest that infants' affiliative preferences for fair agents are likely more strongly driven by a dislike for unfair agents over a liking of fair agents.
Our particular approach also contributes to the literature in other ways. Some past studies have used distribution events featuring two objects, such that fair outcomes consist of both recipients receiving a toy (1:1) and unfair outcomes consist of one recipient receiving toys and the other receiving none (2:0; Geraci & Surian, Meristo & Surian, 2013 , 2014 Sloane et al., 2012) . In these cases, it is possible that infants may construe one distributor as including all individuals in a social exchange (the fair distributor), and another as excluding certain individuals from a social exchange (the unfair distributor). Infants' subsequent reactions to outcomes and distributors may be based on their preferences for social inclusion in exchanges rather than fairness per se. In contrast, the use of a 2:2 versus 3:1 distributions in the current paper, and in some prior work (Burns & Sommerville, 2014; Schmidt & Sommerville, 2011; Sommerville et al., 2013) de-conflates these two possibilities as both actors are involved in the exchange, yielding an approach that uniquely focuses on issues of fairness.
The present findings also raise other important questions for future work. Specific to the VAT that was used in our experiments is the question of whether infants' responses during the test phase of the VAT are based on a memory of one distributor previously behaving fairly and the other distributor behaving unfairly, or, in contrast, if during the distribution phase, infants simply tag one distributor with positive valence and the other with negative valence and bring this tagging to bear during the test phase. Children (LoBue et al., 2011) and adults (Pillutla & Murnighan, 1996) appear to do both. Whether or not infants do one or the other, or both, is an important question for future work as these two processes may have different outcomes.
Another important question for future inquiry concerns the developmental timetable of discrimination, preference, and evaluation processes.
Specifically, does the ability to discriminate, prefer, and evaluate (along moral dimensions) fair and unfair behavior (and prosocial and antisocial behavior more broadly) follow a common developmental timetable or do these dissociate in the course of development? To better understand the relationships between these processes, we need information about the earliest emergence of each process and whether these converge or diverge on a developmental level. In the domain of fairness, all three processes are now shown to be operative among 15-month-old infants. Whether all three are operative at a younger age remains to be seen. Recent evidence suggests that 10-month-old infants are sensitive to fairness (Meristo & Surian, 2013 , 2014 , that the developmental transition for discriminating fair and unfair outcomes occurs between 9 and 12 months of age (Ziv & Sommerville, under review) , and that 13-month-old infants associate praise and admonishment with fair and unfair individuals suggesting they may be making sociomoral evaluations (Experiment 3). However, we do not know whether infants younger than 15 months of age form preferences for fair versus unfair individuals; nor do we know whether infants younger than 13 months of age associate praise and admonishment with fair and unfair individuals.
Our findings set a precedent for future investigation of sociomoral evaluation in other moral domains. The extant literature has largely focused on the origins and developmental timetables of infants' abilities to show discrimination of, and preference for, different actions and actors in the domains of fairness (Burns & Sommerville, 2014; Geraci & Surian, 2011; Meristo & Surian, 2013 , 2014 Schmidt & Sommerville, 2011; Sloane et al., 2012; Sommerville et al., 2013) and comfort/harm (Buon et al., 2014; Hamlin, 2013 Hamlin, , 2014 Hamlin et al., 2007 Hamlin et al., , 2010 Hamlin et al., , 2011 Kuhlmeier et al., 2003; Premack & Premack, 1997) . However, we do not know what range of moral and immoral actions (from an adult perspective) infants evaluate on a sociomoral level. Therefore, future projects should work toward identifying the range of morally relevant actions and events that infants evaluate as being praiseworthy or deserving of admonishment. Toward this goal, the Valence Association Task described here offers a promising means for directly investigating infants' associations.
In conclusion, three experiments demonstrated that 15-and 13-monthold infants differentially shifted their visual attention to images of fair and unfair distributors as a function of accompanying praise or admonishment stimuli suggesting that infants differentially associated praise and admonishment with fair and unfair individuals. Taken together, these results suggest that, in the second year of life, infants evaluate fair and unfair behavior in ways that are, at least in some respects, continuous with sociomoral evaluations made by older children and adults. Furthermore, by
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DESCHAMPS, EASON, & SOMMERVILLE measuring something other than affiliative preferences, and instead asking whether infants perceive fair and unfair individuals as being deserving of praise and admonishment, the current experiments offer important new information regarding sociomoral evaluation in infancy.
